Projections of the mediolateral part of the lateral septum to the hypothalamus, revealed by Fos expression and axonal tracing in rats.
The lateral septum participates in a variety of functions involving the hypothalamus. The present study investigated the effect of an electrical stimulation of the mediolateral part of the lateral septum on the expression of Fos in the hypothalamic nuclei by using immunohistochemical methods in anaesthetised and free-moving rats. We analysed in another series of rats the direct projections of the lateral septum by axonal anterograde tracing with biotinylated dextran-amine. Tracing was used in combination with Fos labelling in a third series of animals. Stimulation induced an expression of Fos in neurones located in anteroventral and anterodorsal preoptic nuclei, medial preoptic area, anterior hypothalamic nucleus, subparaventricular zone, dorsomedial nucleus, lateral hypothalamic area and mammillary nucleus. The distribution of Fos-immunoreactive neurones conforms to the topographic organisation of direct projections from the lateral septum, as revealed by axonal tracing. These results suggest that the lateral septum activates definite hypothalamic structures by a direct link. Some structures displayed substantial Fos labelling whereas they received a slight, or no projection, from the lateral septum. This was particularly evident in the core of the ventromedial nucleus and in areas known to contain tubero-infundibular neurones. This observation suggests that the lateral septum may also exert an indirect control, via polysynaptic links, on hypothalamic structures including nuclei involved in neuroendocrine mechanisms.